Objectives: To evaluate the effect of inappropriate empirical antimicrobial treatment on the mortality of patients with Acinetobacter baumannii bacteraemia. Results: Among 40 patients with A. baumannii bacteraemia, 22 (55%) and 18 (45%) received inappropriate and appropriate antibiotic therapy, respectively, during the 3 day period after obtaining the blood culture(s) from which the pathogen was isolated. Failure to cure the infection was more common in the first group [16/22 patients (72.7%) versus 5/18 (27.8%), P = 0.005]. Although without statistical significance, probably due to the small number of studied patients, considerably increased mortality was noted in the first group compared with the second group [13/22 patients (59.1%) versus 6/18 (33.3%), P = 0.10].
Introduction
Acinetobacter baumannii has become a major nosocomial pathogen in many hospitals in various parts of the world. Infections due to A. baumannii are associated with considerable morbidity and mortality. However, there has been continuous controversy regarding the mortality directly attributed to this infection. 1, 2 This is because A. baumannii infections frequently develop in critically ill patients who have significant comorbidity.
Nevertheless, A. baumannii, an otherwise commensal in nature, is a Gram-negative bacterium associated with a variety of serious infections in the hospital setting, especially in intensive care units. High levels of resistance to most classes of antibiotic is common in A. baumannii infections. 2 Thus it is also common that inappropriate antibiotics (i.e. no in vitro susceptibility of A. baumannii to these antibiotics) are employed at some stage in the management of these infections. In the present study we sought to examine the impact of inappropriate empirical antimicrobial treatment on the mortality of patients with A. baumannii bacteraemia. 3 The observation period to evaluate the adequacy of the empirical antimicrobial treatment was defined as 72 h from the time of collection of the blood specimen cultures from which A. baumannii was isolated. The empirical antimicrobial therapy was considered as appropriate if at least one drug to which the isolated A. baumannii was in vitro susceptible was included in the initial empirical treatment. Such a drug had to be administered for at least 72 h from the time that the blood specimen cultures were drawn in order for the empirical treatment to be considered as appropriate. The administration of antimicrobial agents to which the isolated A. baumannii was in vitro resistant or intermediately susceptible was considered as inappropriate empirical treatment. The definition of outcomes including response of the infection as well as the microbiological methods used to evaluate susceptibility of the isolated A. baumannii to various antimicrobial agents have been reported previously. 4 Specifically, cure was defined as resolution of presenting symptoms and signs of the infection by the end of antimicrobial treatment administered for the specific episode of infection, improvement was defined as partial resolution of presenting symptoms and signs of the infection, and failure was defined as persistence or worsening of presenting symptoms and/or signs of the infection during antibiotic treatment.
Patients and methods
The comparison of the distribution of variables in the compared groups was performed with the c 2 test or Fisher exact test for categorical variables and Student's t-test or the Mann-Whitney test for normally and non-normally distributed continuous variables, respectively. All statistical analyses were performed using SPSS 11.0 (SPSS Inc., Chicago, IL, USA).
Results
From January 2002 to December 2004, 47 patients were identified to have A. baumannii bacteraemia. Seven patients were excluded from further analyses; two of them were excluded because they did not receive antimicrobial treatment during the 3 day period after obtaining the blood culture from which the pathogen was isolated, due to extensive allergic reaction to previously administered antibiotics, four because they died before completing 72 h of empirical antimicrobial treatment and one because incomplete data were available. Thus, 40 patients were further analysed. Among these, 22 patients (55%) received inappropriate (Group 1) and 18 patients (45%) appropriate antibiotic therapy (Group 2), according to the study definitions. From the 22 patients who received inappropriate treatment, 18 had A. baumannii bacteraemia without any evidence of another focus of infection (i.e. primary), while in 4 patients bacteraemia was secondary to another infection (2 patients had respiratory tract infection, 1 patient urinary tract infection and another patient wound infection). In the group of patients who received appropriate antimicrobial therapy, 11 had primary bacteraemia, whereas 6 had A. baumannii bacteraemia due to respiratory tract infection and 1 patient bacteraemia due to abdominal infection.
Patients in Group 1 (inappropriate treatment) received the following antibiotics (in parentheses is the number of patients receiving the medication): ampicillin/sulbactam (1), piperacillin/ tazobactam (9), ceftriaxone (2), imipenem/cilastatin (2), meropenem (9), ciprofloxacin (11), amikacin (3), gentamicin (4) and trimethoprim/sulfamethoxazole (2). Patients in Group 2 (appropriate treatment) received ampicillin/sulbactam (1), piperacillin/tazobactam (1), ceftriaxone (2), imipenem/ cilastatin (3), meropenem (7), ciprofloxacin (2), amikacin (2) and colistin (13). One patient in each treatment group received empirical therapy with ampicillin/sulbactam; the A. baumannii strain that was isolated from the patient included in the inappropriate group was in vitro resistant to the drug (MIC ‡ 64 mg/L), while the strain that was isolated from the patient in the appropriate group was in vitro susceptible to ampicillin/sulbactam (MIC = 8 mg/L). The use of piperacillin/tazobactam, meropenem and ciprofloxacin was more common in Group 1, whereas colistin was used exclusively in Group 2.
There was a significant number of the A. baumannii blood isolates with an increased spectrum of antimicrobial resistance. A total of 13 A. baumannii blood isolates in the inappropriate treatment group and 8 A. baumannii blood isolates in the appropriate treatment group had in vitro susceptibility only to polymyxins. There was an additional number of five isolates in the inappropriate treatment group and two isolates in the appropriate treatment group with in vitro susceptibility to polymyxins and to one additional antibiotic class (either a carbapenem or an aminoglycoside).
In the subgroup of patients that received inappropriate empirical antibiotic therapy in which imipenem or meropenem was included as part of the treatment, two strains of A. The distribution of demographic and clinical characteristics of the 40 analysed patients according to the adequacy of the empirical antimicrobial treatment is shown in Table 1 . None of the examined variables was statistically significantly different between the two groups of patients, except that heart disorders were more commonly found in the group of patients that received inappropriate empirical antimicrobial therapy (77.2% versus 38.9%, P = 0.01).
Failure to cure or improve the infection was more common in the group of patients who received inappropriate empirical treatment [16/22 patients (72.7%) versus 5/18 (27.8%), P = 0.005]. The in-hospital mortality of patients who received inappropriate and appropriate antimicrobial therapy was 59.1% (13/22 patients) and 33.3% (6/18 patients), respectively (P = 0.10). Thus, an increased mortality of 25.8% was found in patients who received inappropriate therapy, although not statistically significant. We also performed a secondary analysis of mortality at day 14 of antimicrobial therapy. The 14 day mortality of patients who received inappropriate and appropriate antimicrobial therapy was 50% (11/22 patients) and 22% (4/18 patients), respectively (P = 0.07). A multivariable backward logistic regression model that included age, appropriate or inappropriate treatment, heart dysfunction and APACHE II score as independent variables showed that only age was associated with mortality (OR 1.09, 95%CI 1.02-1.16).
Discussion
There are a few studies examining whether excess mortality is attributable directly to A. baumannii bacteraemia and whether inappropriate empirical therapy has any impact on the prognosis. Inappropriate antimicrobial therapy was found to be independently associated with mortality in patients with A. baumannii bacteraemia (P < 0.01) in a prospective observational study. 1 Also, in a prospective study of 133 patients the attributable mortality of bacteraemia due to A. baumannii was 25.6%. In the multivariable analysis of this study, inappropriate antibiotic therapy, septic shock and high morbidity score were associated with a worse prognosis. 6 In conclusion, our data suggested that A. baumannii bacteraemia was associated with worse outcome regarding the cure Mortality due to inappropriate treatment of A. baumannii bacteraemia of infection in patients who received inappropriate empirical antimicrobial treatment compared with those who received appropriate treatment. In addition, mortality was higher in this group of patients, although not statistically significant, probably due to the small number of studied patients. In hospitals where the majority of A. baumannii isolates are multiresistant, the use of more aggressive empirical antimicrobial treatment may be justified from the outset (at the time blood cultures are taken from the patient) to try to improve the grave prognosis of patients with A. baumannii bacteraemia. This may be particularly true in the intensive care setting.
